1. Introduction. Expansions of functions either in the usual Fourier-Bessel series or in Dini series are often necessary in the solution of problems in physics or engineering for which the use of cylindrical coordinates is appropriate. Determination of the coefficients in these expansions requires the evaluation of integrals. In two quite different nonlinear physical problems [1] , [2] , (see also [3] ) the need for integrals of products of three or four Bessel functions has been encountered. In the belief that these integrals may have application to other nonlinear problems involving Fourier-Bessel or Dini expansions, the authors present herein the values of the particular integrals needed for their own problems. In Section 2, integrals of products of four Bessel functions involving eigenvalues satisfying Jo(x) = 0 are treated. In Section 3, integrals of products of three or four Bessel functions involving eigenvalues satisfying Ji(x) = 0 are presented. A brief discussion of the computational procedure and of the accuracy of the results is given in Section 4.
2. Integrals Involving Eigenvalues Satisfying J0(x) = 0. Let K", n > 1, be the positive eigenvalues, arranged in ascending order of magnitude, for which (1) Jo(Kn) = 0 .
Let us introduce the shortened notation Table 1 . Each function with which we are concerned in this paper is sufficiently well behaved that the appropriate series expansion (Fourier-Bessel or Dini) is uniformly convergent to the function in the closed interval, 0 < r < 1, [4, Chapter 18] . For each function G(r) for which the first ten Fourier-Bessel coefficients are determinable from the integrals of Table 1 and for which the first ten Fourier-Bessel terms adequately represent the function, comparison of the successive partial sums which approximate the right side of the identity (4) 
provides an accuracy check.
Since Fettis [5] has presented values of I(JoiJo¡Jok) calculated by a different scheme for all distinct combinations of i, j, k selected from among the integers 1, 2, 3, we applied our method to these same ten integrals. In six cases the magnitudes of our results and of Fettis' are identical; however, the sign of I(J\iJos) was incorrectly shown as positive by Fettis, when actually I(J\iJas) is negative. Our results differ from those of Fettis in two cases by 1 X 10~7 and in two cases by 2 X 10~7. Throughout this section, including Table 1 , Kn have been the roots of (1); in Section 3, however, Kn will be the roots of (5).
3. Integrals Involving Eigenvalues Satisfying Ji(x) = 0. Let Kn, n > 0, now be the eigenvalues for which (5) Ji(Kn) = 0 , Kn > 0 , arranged in ascending order of magnitude beginning with Ko = 0. Again we use the notation of (2) and (3). Dini series expansions arising in the theory of finiteamplitude axisymmetric gravity waves [2] involve integrals 1(F) for which the functions F(r) are products of three or four Bessel functions with arguments containing the eigenvalues (5). Integrals required through the second nonlinear order in the gravity-wave solution are listed in Table 2 .
Other integrals needed for gravity-wave theory are given in terms of those in Table 2 by the identities Values of I(J\iJon), 0 < n < 8, and of I(JnJi2Jon), 0 < n < 6, were computed both by direct integration and, by use of (8), from I(J\iJon) and I(JoiJo2Jon), respectively; likewise, I(JliJii) and I(J\i/Kir) were computed by direct integration and by use of (6) and (7) a special case of [6, Eq. (19) , in which the subscript p should read 0]. For each function Hir) for which the first eleven Dini coefficients are determinable either directly or by use of (6), (7), or (8) from the integrals of Table 2 and for which the first eleven Dini terms adequately represent the function, comparison of the successive partial sums which approximate the right side of the identity provides an accuracy check.
Although we have not yet found an analytical proof, the numerical result very strongly suggests that in which the generating integrals were evaluated by Gill's method [7] . Various step sizes were tried and the results were checked against standard tables [8] . It was found that 60 increments gave the best results, the errors in the values of Joix) and
Ji(x) for 0 < x < 30 being of the order of 10~8.
The desired integrals of products of Bessel functions were also evaluated by Gill's method, the number of increments used being increased with increases in the number of zeros which the product possesses in the range of integration. As a check on the accuracy of the procedure, those products of two Bessel functions whose integrals are known from the orthogonality relations were computed. In no case was the error as great as 4 X 10~8. It is thus believed that for the majority of the integrals presented in Tables 1 and 2 the last digit shown is correct, although it is probable that the last digit is in error by one or even two units for some of the values. Other checks confirming the accuracy of the computations have already been mentioned in Sections 2 and 3.
No claim is made that the numerical-integration procedure followed is necessarily the most efficient one.
